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[57] ABSTRACT 
An ink jet recording head having a discharge port for 
discharging ink therethrough comprises a liquid path 
communicating with the discharge port having a por~ 
tion in which‘ energy available for discharging the ink 
acts on the ink, an energy generating member for gener 
ating discharge energy, a liquid chamber capable of 
storing the ink therein and in which the opening portion 
of the liquid path is provided, and a pair of communica 
tion holes for communicating the interior of the liquid 
chamber with the outside thereof, at least a portion of 
the ceiling of the liquid chamber is provided at a level 
higher than the ceiling of the liquid path. Liquid ?ows 
in one of the communication holes as a liquid ?ow inlet 
and the liquid ?ows out the other communication hole 
as a liquid ?ow outlet. There is provided a guide wall 
which, when a ?ow of the liquid is formed between the 
communication holes, provides a hindrance to the liquid 
?ow rectilinearly linking the communication holes to 
gether and guides the ?ow of the liquid toward the 
opening portion of the liquid path in the liquid chamber. 

9 Claims, 2 Drawing Sheets 
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INK JET RECORDING HEAD HAVING MEANS TO 
REMOVE STAGNANT BUBBLES 

This application is a continuation of application Ser. 
No. 07/367,196, ?led June 15, l989, now abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to a recording head for use in 

an ink jet recording apparatus which discharges ink and 
forms droplets of the ink and causes them to adhere to 
a recording medium such as paper to thereby accom 
plish recording. 

2. Related Background An 
The ink jet recording method is a recording method 

whereby ink (recording liquid) is discharged from a 
discharge port provided in a recording head to form ink 
droplets, which are caused to adhere to a recording 
medium such as paper to thereby accomplish recording 
This method has numerous advantages such as very 
little noise occurs high-speed recording is possible and it 
is not necessary to use any recording paper of special 
construction but recording is possible on plain paper or 
the like. Thus, various types of recording heads have 
been developed. 

Regarding the ink discharge system in this ink jet 
recording method, mention can be made of various 
systems such as a system using a piezo-electric element 
as an ink discharge energy generating member, a system 
which utilizes a change in the pressure in a liquid path 
caused by the deformation of a piezo-electric element, 
or a system in which pressurized ink is vibrated by a 
piezo-electric element to provide a liquid droplet ?ow 
and electric charge is imparted thereto by an electrode 
and only those of liquid droplets which are necessary 
are de?ected to thereby accomplish recording. Another 
system uses a heat generating element as an ink dis 
charge energy generating member wherein a heat gen 
erating element is provided in a liquid path and ink is 
suddenly heated and liquid droplets are discharged by 
the force of a resultant bubble. 
The typical construction of the vicinity of a discharge 

liquid droplet forming portion in a case where an elec 
tro-thermal converting member is used as heat energy 
generating means as the discharge energy generating 
member of a recording head is shown in the cross-sec 
tional view of FIG. 1 of the accompanying drawings. 

This recording head is of a construction in which an 
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electro-thermal converting member having a pair of 50 
electrodes 3 formed of Al or like material and a heat 
generating resistance member 9 formed of B1B; or like 
material for generating heat energy for discharging ink 
is disposed on a substrate 1 of Si or the like having its 
surface oxidized. A protective layer 4 formed of SiO; or 
the like is provided on top of the heat generating resis 
tance member 9 and the electrodes 3 positioned below a 
liquid path 6 and a liquid chamber 11 and a top plate 5 
formed of resin, glass or the like in which the liquid path 
6 and the liquid chamber 11 are formed is joined to the 
protective layer 4. (See U.S. Pat. Nos. 4,723,129, 
4,740,796 and 4,417,251). 
The ink discharge energy in this recording head is 

provided by the electro-thermal converting member 
having the pair of electrodes 3 and the heat generating 
resistance member 9 positioned between these elec 
trodes. That is, when an electric current is applied to the 
electrodes 3 to cause the heat generating resistance 
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2 
member 9 to generate heat, the ink in the liquid path 6 
near the heat generating resistance member 9 is momen 
tarily heated to create a bubble and the ink is discharged 
from a discharge port 7 by a change in the volume of the 
ink from the momentary expansion and contraction of 
the volume of the ink caused by the creation of the 
bubble and its subsequent disappearance. 

In the recording head of this type, an anticavitation 
layer is provided on top of the heat generating resis 
tance member 9 and a heat accumulating layer is pro 
vided therebelow, as required. Also, in this example, the 
liquid path 6 and the discharge port 7 are provided in 
such positional relationship that the direction of flow of 
the ink in the liquid path 6 is the same as the direction of 
discharge of an ink droplet from the discharge port 7, 
but in some cases, these are disposed so that these direc 
tions differ from each other (See US. Pat. No. 
4,459,600). 
The recording head of the construction as described 

above has suffered from the problem that when a bubble 
remains when the ink is supplied into the liquid cham 
ber, or when a new bubble is created during the use of 
the recording head and it stagnates near the opening 
portion in the liquid chamber in the liquid path commu 
nicating with the discharge port, unsatisfactory dis 
charge of the ink from the discharge port occurs. Par 
ticularly, in a recording head using the heat generating 
resistance member as described above, the temperature 
of the ink in the head rises due to heat energy which has 
not been used for recording and gas having ink dis 
solved therein is sometimes discharged, and this leads to 
the tendency of the creation of a bubble being ready to 
occur. I 

Also, the ink jet recording head of the construction as 
described above is formed by a top plate which consti 
tutes a liquid path and a liquid chamber communicating 
with a discharge port being usually joined to a base 
plate having a discharge energy generating member, but 
due to the structure thereof, a level difference is ready 
to occur in the vicinity of the opening portion of the 
liquid path in the liquid chamber (for example, the 
boundary portion between the liquid path 6 and the 
liquid chamber 11 of FIG. 2B of the accompanying 
drawings, and a bubble is liable to stagnate particularly 
there. 

So, various means have been adopted against such 
stagnation of a bubble, but the fact is that a sufficient 
effect is not always obtained. 
For example, there is a method as shown in the sche 

matic plan view of FIG. 2A of the accompanying draw 
ings and the schematic cross-sectional view of FIG. 2B 
of the accompanying drawings wherein a space 110 
permitting bubbles to collect therein is provided in the 
upper portion of a liquid chamber 11 so that bubbles 
created in the liquid chamber 11 and united together 
and thereby increased in volume and elevated by their 
own buoyancy of are contained in the space 11a to 
thereby eliminate the influence of the bubbles upon the 
interior of the liquid path, but if the force with which 
the bubbles adhere to the wall surfaces constituting the 
liquid chamber and the liquid path is strong, the eleva 
tion of the bubbles by their own buoyancy cannot be 
expected sufficiently and a desired effect cannot be 
obtained. 

So, there is a method wherein a pair of communica 
tion holes 100 and 10b are provided in the liquid cham 
ber 11 so that when the head is used for recording, at 
least one of the communication holes is utilized as an ink 
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supply port and when the head is not used for record 
ing, ink is caused to ?ow in from one of the communica 
tion holes and ink is caused to ?ow out from the other 
communication hole, whereby an ink flow is formed 
between these communication holes and bubbles adher 
ing to the vicinity of the opening portion of the liquid 
path 6 are removed by that ?ow, thereby eliminating 
the problem as noted above (See US. Pat. No. 
4,380,770). 
However, it has been found that in some cases, even 

the use of such a method cannot obtain a sufficient 
effect. 

In order to solve such a problem, the inventor has 
paid his attention to the fact that in the prior-art record 
ing head, no sufficient study has been made about the 
shape of the liquid chamber which takes the above-men 
tioned ?ow between the communication holes into con 
sideration and the positional relation between the com 
munication holes, and has carried out various studies of 
the shape of the liquid chamber and the liquid ?ow 
between the communication holes and as a result, has 
completed the construction of a liquid chamber which 
can effectively eliminate any bubble stagnating near the 
opening portion of the liquid path communicating with 
the discharge port which is adjacent to the liquid cham 
ber, and has reached the present invention. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide an 
ink jet recording head having a construction in which 
the adverse effect of any bubble stagnant in a liquid 
chamber can be effectively eliminated by a simple oper 
ation. 

It is also an object of the present invention to provide 
an ink jet recording head in which guide walls for guid 
ing a liquid flow formed in a liquid chamber are pro 
vided in the liquid chamber correspondingly to the 
opening positions of communication holes available for 
the formation ofa liquid ?ow for eliminating any bubble 
and the liquid ?ow from one of the communication 
holes which is used as the inlet for the liquid impinges 
effectively on the vicinity of the opening portion of a 
liquid path communicating with a discharge port which 
is adjacent to the liquid chamber. whereby any bubble 
stagnant there can be effectively removed. In addition, 
it is an object of the present invention to provide an ink 
jet recording head in which a space for containing any 
bubble therein is provided in the upper portion of the 
liquid chamber and the in?uence of the bubble upon ink 
discharge can also be eliminated by the bubble removed 
from the side surface of the liquid chamber being con 
tained in that space. 

It is another object of the present invention to pro 
vide an ink jet recording head having a discharge port 
for discharging ink therethrough, a liquid path commu 
nicating with said discharge port and having a portion 
in which energy for discharging the ink acts on the ink, 
an energy generating member for generating said dis 
charge energy, a liquid chamber capable of storing the 
ink therein and in which the opening portion of said 
liquid path is provided, and a communication hole for 
communicating the interior of said liquid chamber with 
the outside, and wherein 

(a) at least a portion of the ceiling of said liquid cham 
ber is provided at a level higher than the ceiling of said 
liquid path, and 

(b) at least one set of said communication holes are 
provided in said liquid chamber, and liquid is caused to 
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4 
?ow in with one of said communication holes as a liquid 
flow inlet and the liquid is caused to flow out with the 
other communication hole as a liquid outlet, and there is 
provided a guide wall which, when a ?ow of said liquid 
is formed between said communication holes, provides 
a hindrance to the liquid ?ow rectilinearly linking said 
communication holes together and guides the flow of 
said liquid toward the opening portion of said liquid 
path in said liquid chamber. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic cross-sectional view showing 
the typical construction of the vicinity of the discharge 
liquid droplet forming portion of an ink jet recording 
head. 
FIGS. 2A and 2B show the construction of the liquid 

chamber of a recording head according to the prior art, 
FIG. 2A being a schematic plan view showing the liq 
uid chamber and the discharge liquid droplet forming 
portion in broken line, and FIG. 2B being a schematic 
cross-sectional view taken along line 2B—B in FIG. 2A. 
FIGS. 3A .and 3B show an embodiment of the ink jet 

recording head of the present invention, FIG. 3A being 
a schematic plan view showing a liquid chamber and a 
discharge liquid droplet forming portion in broken line, ' 
and FIG. 3B being a schematic cross-sectional view 
taken along line 3B—3B in FIG. 3A. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

An embodiment of the present invention will herein 
after be described with reference to the drawings. 
FIGS. 3A and 3B show an embodiment of the ink jet 

recording head of the present invention, FIG. 3A being 
a schematic plan view showing a liquid chamber or ink 
storing area 11 and a discharge liquid droplet forming 
portion or ink discharge area 12 in broken line, and 
FIG. 3B being a schematic cross-sectional view taken 
along line 3B—-3B in FIG. 3A. 

In the liquid chamber 11 of the ink jet recording head 
of the present invention, there are provided communi 
cation holes or parts 10a and 10b usable to form a liquid 
?ow for the removal of the above-described bubbles 
and guide walls 11b and 110 which provide a hindrance 
to a liquid flow rectilinearly linking these communica 
tion holes together and guide the liquid ?ow between 
the communication holes toward the opening portion of 
a liquid path 6 which is adjacent to the liquid chamber 
11. 

Also, at least a portion of the ceiling of the liquid 
chamber 11 is formed higher than the ceiling of the 
liquid path 6, and a sufficient space 11a for containing 
bubbles therein is formed in the upper portion of the 
liquid chamber 11. 
A plurality of discharge ports 7 are provided commu 

nicating with the ink discharge area 12. The plurality of 
discharge ports are arranged in a predetermined linear 
array. One communication port 100 is provided in the 
vicinity of one end of the predetermined array, while an 
other communication port 10b is provided near the 
other end of the predetermined array. Guide wall 11b is 
in the form of a projection from the inner wall of the ink 
storing area 11 and is oriented perpendicular to the 
array of the ink discharge ports 7. The projection 11b is 
positioned between communication ports 10a and 10b. 
A leading edge of the projection 11b is opposed to a 
central portion of the array of the discharge ports. Por 
tions of the inner wall of the ink storing area 11, which 
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surround the communication ports 10a, 10b, and the 
projection 11B are integrally formed. 
By such a construction, any bubble stagnant in the 

liquid chamber 11, particularly in the vicinity of the 
opening portion ofthe liquid path 6 which is adjacent to 
the liquid chamber 11 can be effectively removed and 
the adverse effect thereof upon ink discharge can be 
eliminated. 

That is, when the use of the recording head is tempo 
rarily stopped and ink is caused to ?ow in at a predeter 
mined pressure, for example, from the communication 
hole 100 and is caused to ?ow out from the communica 
tion hole 1012, there can be formed an ink ?ow as indi 
cated by arrows. At that time, by the action of the guide 
walls 11b and 11:, the ink flow can be caused to impinge 
effectively on the vicinity of the opening portion of the 
liquid path 6 which is adjacent to the liquid chamber 11, 
and any bubble stagnant there can be removed easily. 
On the other hand, the bubble removed from the 

vicinity of the opening portion of the liquid path 6 
which is adjacent to the liquid chamber 11 is contained 
with the ink ?ow from the communication hole 10b as 
a liquid flow outlet or is caused to ?oat up into the space 
110 in the upper portion of the liquid chamber and is 
contained therein, whereby the influence of the bubble 
upon ink discharge as described above can be suffi 
ciently eliminated. 
The shape of the guide walls, the locations of the 

communication holes and the structure of the upper 
portion of the liquid chamber can be suitably chosen in 
conformity with the construction and function of the 
recording head such as the number of arrangements of 
discharge ports and the structure of the liquid path, or 
the type of the material of the various portions of the 
recording head, particularly the portions constituting 
the liquid path communicating with the liquid chamber 
and the discharge ports, so that the effect as described 
above may be obtained. 
As described above, in the ink jet recording head of 

the present invention, by the action of the guide walls 
provided in the liquid chamber, the liquid ?ow caused 
in the liquid chamber impinges effectively on the vicin 
ity of the opening portion of the liquid path which is 
adjacent to the liquid chamber, and any bubble stagnant 
therein can be removed easily. As a result, the mainte 
nance of a good ink discharge condition and the func 
tion recovering process when unsatisfactory discharge 
due to the stagnation of any bubble occurs become very 
easy. 

Also, the bubble removed by the liquid flow can be 
contained in the space provided in the upper portion of 
the liquid chamber and the in?uence thereof upon ink 
discharge can be effectively eliminated. 

I claim: 
1. An ink jet recording head comprising: 
an ink discharge area; 
an ink storing area adjacent said ink discharge area, 

said ink storing area having an inner wall; 
a ?rst communicating port for supplying ink to said 

ink storing area; 
a second communicating port for exhausting ink from 

said storing area; and 
a plurality of discharge ports communicating with 

said ink discharge area and being arranged in a 
predetermined array, said array having a ?rst end 
and a second end, 

wherein said ?rst communicating port is provided in 
the vicinity of the ?rst end of the array of said ink 
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6 
discharge ports and said second communicating 
port is provided in the vicinity of the second end of 
the array of said ink discharge ports and wherein a 
part of said inner wall of said ink storing area has a 
projection oriented perpendicular to the array of 
said discharge ports and a wall of said projection is 
positioned between said ?rst and second communi 
cating ports. 

2. An ink jet recording head according to claim 1, 
wherein said ink discharge area is provided with an 
electrothermal conversion element for generating ther 
mal energy utilized for discharging ink. 

3. An ink jet recording head according to claim 1, 
wherein at least a part of a ceiling of said ink storing 
area is provided higher than a ceiling of said ink dis 
charge area. 

4. An ink jet recording head comprising: 
an ink discharge area; 
an ink storing area adjacent said ink discharge area, 

said ink storing area having an inner wall; 
a ?rst communicating port for supplying ink to said 

ink storing area; 
a second communicating port for exhausting ink from 

said ink storing area; and _ _ 

a plurality of discharge ports communicating with 
said ink discharge area and arranged in a predeter 
mined array, said array having a ?rst end and a 
second end, ' 

wherein said ?rst communicating port is provided in 
the vicinity of the ?rst end of the array of said ink 
discharge ports and said second communicating 
port is provided in the vicinity of the second end of 
the array of said ink discharge ports and wherein a 
part of said inner wall of said ink storing area has a 
projection oriented perpendicular to the array of 
said discharge ports and a wall of said projection is 
positioned between said ?rst and second communi 
cating ports, a leading edge of said projection being 
opposed to a central portion of the array of said 
discharge ports. 

5. An ink jet recording head according to claim 4, 
wherein said ink discharge area is provided with an 
electrothermal converting element for generating ther 
mal energy utilized for discharging ink. 

6. An ink jet recording head according to claim 4, 
wherein at least a part of a ceiling of said ink storing 
area is higher than a ceiling of said ink discharge area. 

7. An ink jet recording head comprising: 
an ink discharge area; 
an ink storing area adjacent said ink discharge area, 

said ink storing area having an inner wall; 
a ?rst communicating port for supplying ink to said 

ink storing area; 
a second communicating port for exhausting ink from 

said ink storing area; and 
a plurality of discharge ports communicating with 

said ink discharge area and arranged in a predeter 
mined array, the array having a ?rst end and a 
second end, 

wherein said fu‘st communicating port is provided in 
the vicinity of the ?rst end of the array of said ink 
discharge ports and said second communicating 
port is provided in the vicinity of the second end of 
the array of said ink discharge ports and wherein a 
?rst portion of said inner wall of said ink storing 
area partially surrounding said ?rst communicating 
port, a second portion of said inner wall of said ink 
storing area partially surrounding said second com 
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municating port and a wall of a projection of said 
inner wall positioned between said ?rst and second 
communicating ports are continuously formed op 
posing the array of said ink discharge ports, said 
projection being opposed to a central portion of the 
array of said discharge ports. 

8. An ink jet recording head according to claim 7, 
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8 
wherein said ink discharge area is provided with an 
electrothermal converting element for generating ther 
mal energy utilized for discharging ink. 

9. An ink jet recording head according to claim 7, 
wherein at least a part of a ceiling of said ink storing 
area is higher than a ceiling of said ink discharge area. 

I * ‘ i i 
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